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A system and a method includes a monitoring device dis-
posed onboard a first vehicle of a vehicle system. The
monitoring device may obtain information about one or
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system, or a route along which the vehicle system moves.
The system includes a communication system having one or
more processors configured to wirelessly activate and com-
municate with the momtoring device. The commumnication
system 1s configured to wirelessly activate the monitoring
device by controlling the monitoring device to establish a
communication link between the monitoring device and a
control system disposed onboard another vehicle of the
vehicle system. The communication system 1s separate from
and disposed a distance away from the monitoring device
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1
COMMUNICATION SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Appli-

cation No. 63/003,662, filed Apr. 6, 2020, which 1s incor-
porated by reference herein 1n 1ts entirety.

BACKGROUND

Technical Field

The subject matter described relates to vehicle monitoring,
systems and methods.

Discussion of Art

Vehicle monitoring devices may be coupled with vehicle
systems as the vehicle systems move along routes. The
monitoring device may monitor the vehicle system and/or
the route along which the vehicle system moves. Before the
vehicle system moves along the route, the monitoring device
must be armed to, or associated with, a control system of the
vehicle system. One technical problem of existing systems
and methods 1s an 1nability to safely establish a communi-
cation link between the monitoring device disposed onboard
one vehicle with the control system disposed onboard
another vehicle of the vehicle system without an operator
physically interacting with the monitoring device. For
example, the operator may need to be close enough to the
monitoring device to press one or more buttons on the
monitoring device to arm the monitoring device with the
control system of the same vehicle system before the vehicle
system moves along the route. As another example, the
operator may need to be close enough to the monitoring
device to review or analyze information displayed by the
monitoring device. The information may relate to a status of
different systems of the vehicle system (e.g., propulsion
system, energy system, or the like), diagnostic information
about the vehicle system, the route, or the monitoring
device, or the like.

However, being close enough to interact with and
manipulate the monitoring device may require the operator
to be placed 1n dangerous positions. In one example of the
vehicle system being a rail vehicle system, the operator may
need to stand on a railroad track in order to be close enough
to interact with the monitoring device. Safety rules require
operators to stand a certain distance away from vehicle
systems, yet in order to arm the monitoring device with the
control system, existing systems require the operators to
physically press a button on the monitoring device. Standing
on or between rails to directly access the monitoring device
may be undesirable.

BRIEF DESCRIPTION

In one or more embodiments, a system 1ncludes a moni-
toring device disposed onboard a first vehicle of a vehicle
system. The monitoring device may obtain information
about one or more of the monitoring device, the first vehicle,
the vehicle system, or a route along which the vehicle
system moves. The system includes a communication sys-
tem having one or more processors configured to wirelessly
activate and communicate with the monitoring device. The
communication system 1s configured to wirelessly activate
the monitoring device by controlling the monitoring device
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2

to establish a communication link between the monitoring
device and a control system disposed onboard another
vehicle of the vehicle system. The communication system 1s
separate from and disposed a distance away from the moni-
toring device and the vehicle system.

In one or more embodiments, a system includes an
end-of-vehicle device that may be coupled with an exterior
end of a first vehicle of a vehicle system. The end-of-vehicle
device includes an output device configured to display
information 1n a display arrangement about one or more of
the end-of-vehicle device, the first vehicle, the vehicle
system, or a route along which the vehicle system moves.
The system includes a communication system having one or
more processors configured to wirelessly activate and com-
municate with the end-of-vehicle device. The communica-
tion system 1s configured to wirelessly receive information
from the end-of-vehicle device. The communication system
includes an output device configured to display the infor-
mation from the end-of-vehicle device in the same display
arrangement as the output device of the end-of-vehicle
device. The communication system 1s separate from and
disposed a distance away from the end-of-vehicle device and
the vehicle system.

In one or more embodiments, a method includes wire-
lessly activating and commumnicating with a monitoring
device disposed onboard a first vehicle of a vehicle system.
The monitoring device includes a display configured to
display information about one or more of the monitoring
device, the first vehicle, the vehicle system, or a route along
which the vehicle system moves 1n a display arrangement.
Information may be received from the monitoring device

and displayed in the same display arrangement as the
monitoring device.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

The inventive subject matter may be understood from
reading the following description of non-limiting embodi-
ments, with reference to the attached drawings, wherein
below:

FIG. 1 schematically 1llustrates one example of a vehicle
system;

FIG. 2 1llustrates a monitoring device 1n accordance with
one embodiment;

FIG. 3 1llustrates a communication system 1n accordance
with one embodiment; and

FIG. 4 illustrates a flowchart of a method of remotely
controlling operation of a monitoring device via a commu-
nication system in accordance with one embodiment.

DETAILED DESCRIPTION

Embodiments of the subject matter described herein relate
to systems and methods that enable communication systems
to remotely control one or more operations of monitoring
devices. The communication system may establish a wire-
less communication link with the monitoring device, and
may display information received from the monitoring
device. In one or more embodiments, the communication
system may display the information from the momnitoring
device 1n a same or similar display arrangement as infor-
mation displayed by the monitoring device. The communi-
cation system may remotely control operations of the moni-
toring device disposed onboard one vehicle to arm or
associate the monitoring device with a control system dis-
posed onboard another vehicle of a vehicle system.
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While some embodiments described herein relate to rail
vehicle systems and positive vehicle control systems, not all
embodiments of the inventive subject matter are restricted to
rail vehicles or positive vehicle control systems. One or
more embodiments of the inventive subject matter may
relate to other types or models of vehicle systems, such as
automobiles, trucks, buses, mining vehicles, marine vessels,
aircraft (manned or unmanned, such as drones), agricultural
vehicles, or other ofi-highway vehicles. Additionally, the
vehicle systems may include two or more diflerent types of
vehicles that may operate as a common vehicle system and
that may communicate with each other via an ofl-board
database or ofl-board controller. The off-board controller
may wirelessly communicate with the vehicle systems to
control movement of the vehicle systems. For example, the
vehicle system may comprise a rail vehicle that may com-
municate with an unmanned aerial vehicle via the ofif-board
database, or an aircraft that communicates with a marine
vessel.

FIG. 1 1illustrates one example of a system 100 that
includes a vehicle system 102, a monitoring device 110
coupled with the vehicle system, and a communication
system 120 disposed off-board and separate from the vehicle
system. The vehicle system can be a rail vehicle system, but
optionally can be automobiles, trucks, buses, mining
vehicles, marine vessels, aircrait, agricultural vehicles, or
other off-highway vehicles. The illustrated vehicle system
includes three vehicles, but optionally can be formed from
two or more vehicles that may travel together (by being
mechanically coupled or by being mechanically separate but
communicating with each other to travel together, such as 1n
a convoy). The vehicle system travels along a route 106,
such as tracks, roads, highways, land-based paths, airborne
paths, waterways, or the like.

At least one vehicle of the vehicle system includes a
control system 126. In one or more embodiments, one or
more of the vehicles may include a control system disposed
thereon. The control system may be referred to as an
onboard controller that can represent hardware circuitry that
includes and/or 1s connected with one or more processors
that perform operations described in connection with the
control system. The control system can communicate with
onboard and/or off-board components via a communication
device (not shown) that may represent transceiving circuitry,
one or more antennas, modems, or the like.

The control system may communicate with an off-board
controller 124. The off-board controller can represent hard-
ware circuitry that includes and/or 1s connected with one or
more processors that perform operations of the off-board
controller. In one or more embodiments, the off-board
controller can communicate with the control system of the
vehicle system to control or restrict movement of one or
more vehicles of the vehicle system. For example, the
ofl-board controller can communicate with the control sys-
tem of the vehicle system to notify the vehicle system where
the vehicle system 1s allowed to travel, how fast the vehicle
system 1s allowed to travel, or the like.

In one embodiment, the ofl-board controller may repre-
sent a back-oflice server of a positive vehicle control (PVC)
system. A PVC system 1s a control system 1n which a vehicle
system 1s allowed to move, and/or 1s allowed to move
outside a designated restricted manner (such as above a
designated penalty speed limit), only responsive to receipt or
continued receipt of one or more signals (e.g., received from
ofl-board the vehicle) that meet designated criteria, e.g., the
signals have designated characteristics (e.g., a designated
wavelorm and/or content) and/or are received at designated
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4

times (or according to other designated time criteria) and/or
under designated conditions. This 1s opposed to ‘negative’
vehicle control systems where a vehicle 1s allowed to move
unless a signal (restricting movement) 1s received. The
back-oflice server may be a vital or a non-vital system such
that data stored, contained, maintained, communicated
between, or the like, may be vital (e.g., protected) and/or

il

non-vital (e.g., non-protected) data. Alternatively, the ofl-
board controller represents another computerized system
that communicates with vehicle systems described herein.

A monitoring device 110 1s coupled with one of the
vehicles of the vehicle system. In the illustrated embodi-
ment, the monitoring device 1s coupled with a vehicle 104C.
Additionally, the control system 1s disposed on another
vehicle 104A. Optionally, the monitoring device may be
coupled with a different vehicle, may be coupled with a
vehicle having the control system, or any combination
therein. The monitoring device may be referred to herein as

a vehicle signaling and monitoring device, or an end-oi-
vehicle (EOV) device. The EOV device may monitor the
vehicle system and/or the route along which the vehicle
system moves. In one or more embodiments, the vehicle to
which the monitoring device 1s coupled can be referred to as
an end-of-train (EOT) vehicle or an end-of-vehicle (EOV)
vehicle. The EOT device may be a transierrable device that
may be moved from one vehicle to another vehicle that may
change the designation of the respective vehicle from which
the EOT device 1s removed, and the other vehicle where the
EOT device 1s moved to may be identified as a new EOT
vehicle.

FIG. 2 illustrates the monitoring device in accordance
with one embodiment. The monitoring device includes a
controller 202 that can represent hardware circuitry that
includes and/or 1s connected with one or more processors
that perform operations of the monitoring device. A memory
204 can store information about the monitoring device,
information about the vehicle system, information about the
route along which the vehicle system moves, or the like.
Nonlimiting examples of the information that may be stored
in the memory include an identification of the monitoring
device, 1dentification of each of the vehicles of the vehicle
system, data collected by one or more sensors of the
monitoring device (e.g., data related to the route, how the
vehicle system 1s or has been operated as the vehicle system
moves along the route), time stamps related to when the
vehicle system moved passed wayside devices, moved from
a first geospatial area 1nto a different geospatial area, when
the vehicle system was moving and when the vehicle system
was stationary, or the like.

The momitoring device can include a communication
device 208. The communication device can communicate
with the control system, the ofl-board controller, the com-
munication system, or the like. The communication device
can represent transceiving circuitry, one or more antennas,
modems, or the like. The communication device may
receive and/or provide data signals to the control system, the
ofl-board controller, the communication system, or the like.

The monitoring device can include an input/output device
206. The mput/output device may be a display, touchscreen,
monitor, speaker, light, or the like, that can receive input
from an operator and can provide information to the opera-
tor. In the 1llustrated embodiment of FIG. 2, the monitoring
device includes a display screen 206 A that may be a touch-
screen like a graphical user interface (GUI). The display
screen indicates a status of different systems, elements, or
components of the vehicle system. For example, the display
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screen shows an operator bar graphs indicating the status of
battery voltage, generator voltage, and pipe pressure.

Additionally, the operator may interact with the display
screen by selecting one or more different modes of display
via inputs 206B. For example, selection of mode A may
display one set of information related to the monitoring
device and/or vehicle system. Optionally, selection of mode
B may cause the display screen to display different infor-
mation, such as information related to one or more previous
trips of the vehicle system. Optionally, selection of mode C
may cause the display screen to display a status of commu-
nication links between the monitoring device and the control
system or any other system. Optionally, selection of mode D
may cause the display screen to display any other informa-
tion related to the monitoring device, the vehicle system, one
or more vehicles of the vehicle system, the control system,
one or more systems of the vehicle system (e.g., propulsion
system, brake system, energy storage system, etc.), or the
like. Optionally, the communication system may receive and
display diagnostic information about the vehicle system, the
monitoring device, the route, or the like. The information
and configuration of the imput/output device illustrated 1n
FIG. 2 1s for illustrative purposes only, and may have any
alternative configuration, arrangement, or the like, that
enables an operator to interact with the monitoring device.

In one or more embodiments, before the vehicle system
starts to move along the route, a communication link must
be established at least between the monitoring device and
the control device onboard the other vehicle of the vehicle
system. For example, the communication link may arm,
bond, or otherwise connect the monitoring device with the
control system of the vehicle system. One technical problem
of existing systems and methods 1s an 1nability to establish
the communication link without an operator physically
interacting with the monitoring device. For example, the
operator may press one or more buttons, a display screen, or
the like, to generate and communicate a request from the
monitoring device coupled with the first vehicle to establish
a communication link with the control system onboard
another vehicle of the vehicle system. Additionally or alter-
natively, 1n order to check the status and/or health of existing,
systems, the operator physically interacts with the monitor-
ing device. For example, the operator may press a touch-
screen or one or more buttons to request that the monitoring
device display information obtained by the monitoring
device, such as brake pipe pressure, battery voltage, gen-
erator voltage, or the like.

The present invention includes the communication system
120 that solves at least these technical problems. FIG. 3
illustrates one embodiment of the communication system.
The communication system can include one or more systems
or devices, such as, but not limited to, controller 302 that can
represent hardware circuitry that includes and/or 1s con-
nected with one or more processors that perform operations
of the monitoring device. A memory 304 can store infor-
mation about the monitoring device, information about the
vehicle system, information about the route along which the
vehicle system moves, or the like.

The communication system can include a communication
device 308 that can communicate at least with the commu-
nication device of the monitoring device. Optionally, the
communication device of the communication system may
communicate with the control system, the off-board control-
ler, the communication system, or the like.

The communication device can represent transceiving
circuitry, one or more antennas, modems, or the like. The
communication device may receive and/or provide data
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signals to the control system, the ofl-board controller, the
communication system, or the like. In one embodiment, the
communication device of the communication system can
interact with other systems via one or more communication
types. Suitable communication types can include, but are not
limited to, cellular networks (e.g., the Global System for
Mobile Commumnications (GSM)), mesh networks using
Ethernet standards, wireless communication protocols (e.g.,
Bluetooth), radio and shortwave communication types, or
the like. In one or more embodiments, where two or more
communication types are present, the communication device
of the communication system may translate some or all of a
data stream from one type to another. Similarly, different
data protocols may be used. Such translation may allow the
communication device of the communication system to act
as a transference point for data transmission. The translation
may allow for different types of equipment (e.g., first and
second vehicles may each use communication types differ-
ent from each other to communicate with each other via the
communication system). The commumnication device may
switch types, protocols, and/or communication pathways 1n
response to delegation of signal or failure of one pathway.
This may provide redundancy of communication by the
communication system. In one embodiment, the communi-
cation device may decrypt, decompile, or disaggregate infor-
mation, parse information, and send along all or part of a
message (e.g., alone or combined with new data, or with
encryption, or both). The communication device may be the
same as or similar to other communication devices or
communication systems described herein.

The communication system includes an input/output
device 306. The mput/output device may be a display,
interface, touchscreen, monitor, speaker, light, or the like,
that can receive mput from an operator and can provide
information to the operator. In one or more embodiments,
the communication system wirelessly receives information
from the monitoring device, and displays the information
from the monitoring device in the same display arrangement
as what 1s displayed on the monitoring device. For example,
as 1llustrated embodiment of FIG. 3, the communication
system 1ncludes a display screen 306A and inputs 306B that
mimic, match, 1s in the same arrangement as, or the like, the
display screen 206A and inputs 2068 of the monitoring
device. For example, the information shown on the moni-
toring device may be cast onto the display screen of the
communication system in the same, or substantially the
same arrangement, configuration, orientation, etc. For
example, a user looking at the display of communication
system would see or observe the same information and/or
interface as the information and/or interface displayed on the
monitoring device.

The communication system, that 1s separate from the
monitoring device and/or the vehicle system, may control
operation of the monitoring system, can display the same
information displayed on the monitoring system, from a
distance 122 away from the monitoring system. In an
embodiment, the communication system may be disposed a
distance of at least about 1 meter from the monitoring
system. In another embodiment, the communication system
may be disposed a distance of at least about 5 meters from
the monitoring system. In another embodiment, the com-
munication system may be disposed a distance between
about 1 meter and about 50 meters from the monitoring
system. In another embodiment, the distance between the
communication system and the monitoring system may
change while the communication system displays the same
information as the monitoring system. For example, an
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operator may be operating a transferable communication
system and may move to one or more different distances
away Irom the vehicle system. For example, an operator
may interact with the communication system to remotely
control one or more operations of the monitoring device 1n
the same or substantially the same manner as the operator
would interact directly with the monitoring device.

In one or more embodiments, the communication system
may wirelessly activate the monitoring device responsive to
the communication system being within a threshold distance
122 of the monitoring device. For example, the monmitoring
device may have one or more devices that allow for short-
range communication, such as Bluetooth, Near-field Com-
munication, Wi-F1, or the like. As one example, 1if the
communication system 1s within fifty meters of the moni-
toring device, ten meters ol the monitoring device, five
meters of the monitoring device, three meters of the moni-
toring device, one meter of the monitoring device, a com-
munication link may be established between the communi-
cation system and the momitoring device. In one or more
embodiments, the communication system may confirm an
identification ol the monitoring device. For example, the
communication system may be proximate two different
monitoring devices, but only may want to wirelessly com-
municate with one istead of the other. In one or more
embodiments, the communication system may need to be
within a predetermined threshold distance away from the
monitoring device before the communication system can
establish a communication link with the monitoring device.
Additionally, the commumnication system may confirm that
the communication system has established the communica-
tion link with the correct monitoring device disposed on or
coupled with the correct vehicle system.

The communication link between the communication
system and the monitoring device may allow the commu-
nication system to wirelessly control one or more settings or
operations ol the monitoring device. The monitoring device
and the communication system may wirelessly communi-
cate via different communication protocols, such as Blu-
etooth, a cellular network, radio or shortwave communica-
tion types, or the like.

In one or more embodiments, the communication system
may be a tablet or smartphone, an application of the tablet
or smartphone, or may be any other device that includes a
display and allows for wireless communication, such as
short-range commumnication. The communication system
may be a mobile device that may be transferable (e.g.,
automatically via a propulsion system of the communication
system, manually by another device such as a drone, or
manually such as by an operator) from one position to
another. The monitoring device may wirelessly communi-
cation information with the mobile communication device.
Optionally, the communication system may be a stationary
device, such as one disposed at one or more positions along
the route. For example, the stationary communication device
may be a wayside device or may be coupled with a wayside
device. The communication device may automatically (e.g.,
without operator mput) establish a communication link with
the monitoring device as the momitoring device moves with
the vehicle system along the route, moves within a prede-
termined proximity to the communication system, or the
like.

In one or more embodiments, the communication system
may be controlled automatically, such as remotely by the
controller of the communication system, to request, receive,
and/or communicate information with the monitoring
device. For example, the communication system may auto-

10

15

20

25

30

35

40

45

50

55

60

65

8

matically remotely control one or more operations of the
monitoring device. Optionally, the communication system
may be manually controlled, such as by an operator directly
interacting with the communication system. The communi-
cation device may display the information wirelessly
received from the monitoring device in an arrangement that
matches the display of iformation on the monitoring
device. For example, an operator looking at the display on
the communication system would believe that the commu-
nication system 1s showing the display of information shown
on the monitoring device.

Optionally, the communication system may be manually
controlled, such as by an operator remotely interacting with
the communication system (e.g., from the off-board control-
ler or back-oflice server). For example, a wireless commu-
nication link between the communication system and the
back-oflice server may allow an operator positioned at the
back-oflice server to remotely control operation of the
communication system to one or more of wirelessly activate
the monitoring device, to establish a communication link
between the monitoring device and the control system of the
vehicle system, to request and/or receive information from
the monitoring device, to communicate imformation to the
monitoring device, or the like.

FIG. 4 illustrates a flowchart of a method of remotely
controlling operation of a monitoring device via a commu-
nication system in accordance with one embodiment. At
402, a communication system wirelessly activates a moni-
toring device disposed onboard a vehicle system. For
example, the communication system may establish a wire-
less communication link with the monitoring device. The
communication system may remotely control operation of
the monitoring device to establish a wireless link between
the monitoring device and a control system disposed
onboard another vehicle of the vehicle system. For example,
the communication system may remotely control the moni-
toring device to arm, couple, associate, or the like, the
monitoring device with the control system onboard the
vehicle system.

At 404, the communication system may receive and
display information from the monitoring device. In one or
more embodiments, the monitoring device may include an
output or display screen that may display information about
the monitoring device, the vehicle system, or the like. The
output or display screen may be a graphical user interface
(GUI), such as a touchscreen, or the like. The communica-
tion system includes an output or display screen that dis-
plays the information receive from the monitoring device. In
one or more embodiments, the communication system may
display the information 1n the same, or substantially the
same arrangement as 1s displayed by the monitoring device.
For example, an operator of the communication system may
observe the same information in the same arrangement,
configuration, or orientation, as what 1s displayed on the
monitoring device.

At 406, the communication system may remotely control
operation of the monitoring device. For example, the com-
munication system may remotely control the monitoring
device to establish a new communication link with another
system. Optionally, the communication system may direct
the momtoring device to track or collect different informa-
tion about the monitoring device, the control system, the
vehicle system, the route, or the like. Optionally, the com-
munication system may control the monitoring device to
generate and/or communicate information with the commu-
nication system (e.g., at a given time, at predetermined time
intervals, or the like).
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In one or more embodiments of the subject matter
described herein, a system includes a monitoring device
disposed onboard a first vehicle of a vehicle system. The
monitoring device may obtain information about one or
more of the monitoring device, the first vehicle, the vehicle
system, or a route along which the vehicle system moves.
The system includes a communication system having one or
more processors configured to wirelessly activate and com-
municate with the monitoring device. The communication
system 1s configured to wirelessly activate the monitoring
device by controlling the monitoring device to establish a
communication link between the monitoring device and a
control system disposed onboard another vehicle of the
vehicle system. The communication system 1s separate from
and disposed a distance away from the monitoring device
and the vehicle system.

Optionally, the monitoring device may be an end-of-
vehicle device.

Optionally, the communication system may wirelessly
activate the monitoring device responsive to the communi-
cation system being within a threshold distance of the
monitoring device.

Optionally, the communication system may wirelessly
activate the monitoring device responsive to the communi-
cation system being within three meters of the monitoring
device.

Optionally, the communication system may wirelessly
receive mformation from the monitoring device.

Optionally, the communication system may wirelessly
receive diagnostic mformation from the monitoring device
that includes diagnostic information about one or more of
the vehicle system, the monitoring device, the route along
which the vehicle system moves, or a wayside device
disposed off-board the vehicle system.

Optionally, the communication system may include an
output device that may display the information wirelessly
received from the monitoring device.

Optionally, the output device of the communication sys-
tem may match a display shown on an output device of the
monitoring device.

Optionally, the communication system may communicate
information to the monitoring device and receive informa-
tion from the monitoring device.

Optionally, the communication device may be a mobile
device.

Optionally, the communication system may be a station-
ary device that may communicate with the vehicle system
while the vehicle system moves along the route.

Optionally, an operator may wirelessly control one or
more operations of the momtoring device via the commu-
nication device.

Optionally, the communication system may automatically
control one or more operations of the monitoring device.

Optionally, the communication system may confirm an
identification of the monitoring device.

In one or more embodiments of the subject matter
described herein, a system includes an end-of-vehicle device
that may be coupled with an exterior end of a first vehicle of
a vehicle system. The end-of-vehicle device includes an
output device configured to display information 1n a display
arrangement about one or more of the end-of-vehicle device,
the first vehicle, the vehicle system, or a route along which
the vehicle system moves 1n a display arrangement. The
system 1ncludes a communication system having one or
more processors configured to wirelessly activate and com-
municate with the end-of-vehicle device. The communica-
tion system 1s configured to wirelessly receive information
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from the end-of-vehicle device. The communication system
includes an output device configured to display the infor-
mation from the end-of-vehicle device 1n the same display
arrangement as the output device ol the end-of-vehicle
device. The communication system 1s separate from and
disposed a distance away from the end-of-vehicle device and
the vehicle system.

Optionally, the communication system may wirelessly
activate the end-of-vehicle device responsive to the com-
munication system being within a threshold distance of the
end-of-vehicle device.

Optionally, the communication system may control the
end-of-vehicle device to establish a wireless link between
the end-of-vehicle device and a control system disposed
onboard another vehicle of the vehicle system.

Optionally, the communication system may wirelessly
activate the end-of-vehicle device by controlling the end-
of-vehicle device to establish a communication link between
the end-of-vehicle device and a control system disposed
onboard another vehicle of the vehicle system.

In one or more embodiments of the subject matter
described herein, a method includes wirelessly activating
and communicating with a monitoring device disposed
onboard a first vehicle of a vehicle system. The monitoring
device includes a display configured to display information
about one or more of the monitoring device, the first vehicle,
the vehicle system, or a route along which the vehicle
system moves 1n a display arrangement. Information may be
received from the monitoring device and displayed in the
same display arrangement as the monitoring device.

Optionally, wirelessly activating the monitoring device
may include controlling the monitoring device to establish a
wireless link between the monitoring device and a control
system disposed onboard another vehicle of the vehicle
system.

As used herein, the terms “processor” and “computer,”
and related terms, e.g., “processing device,” “computing
device,” and “‘controller” may be not limited to just those
integrated circuits referred to in the art as a computer, but
refer to a microcontroller, a microcomputer, a programmable
logic controller (PLC), field programmable gate array, and
application specific integrated circuit, and other program-
mable circuits. Suitable memory may include, for example,
a computer-readable medium. A computer-readable medium
may be, for example, a random-access memory (RAM), a
computer-readable non-volatile medium, such as a flash
memory. The term “non-transitory computer-readable
media” represents a tangible computer-based device imple-
mented for short-term and long-term storage of information,
such as, computer-readable instructions, data structures,
program modules and sub-modules, or other data 1n any
device. Therefore, the methods described herein may be
encoded as executable istructions embodied 1n a tangible,
non-transitory, computer-readable medium, including, with-
out limitation, a storage device and/or a memory device.
Such 1nstructions, when executed by a processor, cause the
processor to perform at least a portion of the methods
described herein. As such, the term i1ncludes tangible, com-
puter-readable media, including, without limitation, non-
transitory computer storage devices, including without limi-
tation, volatile and non-volatile media, and removable and
non-removable media such as firmware, physical and virtual
storage, CD-ROMS, DVDs, and other digital sources, such

as a network or the Internet.
The singular forms *““a”, “an”, and “the” include plural
references unless the context clearly dictates otherwise.

“Optional” or “optionally” means that the subsequently
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described event or circumstance may or may not occur, and
that the description may include instances where the event
occurs and instances where 1t does not. Approximating
language, as used herein throughout the specification and
claims, may be applied to modily any quantitative repre-
sentation that could permissibly vary without resulting in a
change 1n the basic function to which 1t may be related.
Accordingly, a value modified by a term or terms, such as
“about,” “substantially,” and “approximately,” may be not to
be limited to the precise value specified. In at least some
instances, the approximating language may correspond to
the precision of an instrument for measuring the value. Here
and throughout the specification and claims, range limita-
tions may be combined and/or interchanged, such ranges
may be 1dentified and include all the sub-ranges contained
therein unless context or language indicates otherwise.

This written description uses examples to disclose the
embodiments, including the best mode, and to enable a
person ol ordinary skill in the art to practice the embodi-
ments, mncluding making and using any devices or systems
and performing any incorporated methods. The claims
define the patentable scope of the disclosure, and include
other examples that occur to those of ordinary skill in the art.
Such other examples are intended to be within the scope of
the claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal language of the claims.

What 1s claimed 1s:

1. A system comprising:

a monitoring device configured to be disposed onboard a
first vehicle of a vehicle system, the monitoring device
configured to obtain information about one or more of
the monitoring device, the first vehicle, the vehicle
system, or a route along which the vehicle system
moves, the monitoring device including a display
screen configured to display the information about the
one or more of the monitoring device, the first vehicle,
the vehicle system, or the route in a first arrangement;
and

a communication system comprising one or more proces-
sors configured to wirelessly activate and communicate
with the monitoring device, wherein the communica-
tion system 1s configured to wirelessly activate the
monitoring device by controlling the monitoring device
to establish a communication link between the moni-
toring device and a control system disposed onboard
another vehicle of the vehicle system,

wherein the communication system 1s configured to
receive the information from the monitoring device, the
communication system including a display screen con-
figured to display at least some of the information
received from the monitoring device 1n the same first
arrangement,

wherein the communication system 1s separate from and
disposed a distance away from the monitoring device
and the vehicle system.

2. The system of claim 1, wherein the monitoring device

1s an end-of-vehicle device.

3. The system of claim 1, wherein the communication
system 1s configured to wirelessly activate the monitoring
device responsive to the communication system being
within a threshold distance of the momtoring device.

4. The system of claim 1, wherein the communication
system 1s configured to wirelessly activate the monitoring
device responsive to the communication system being
within three meters of the monitoring device.
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5. The system of claim 1, wherein the communication
system 1s configured to wirelessly receive the imnformation
from the monitoring device.
6. The system of claim 1, wherein the communication
system 1s configured to wirelessly receive diagnostic infor-
mation from the monitoring device that includes diagnostic
information about one or more of the vehicle system, the
monitoring device, the route along which the vehicle system
moves, or a wayside device disposed off-board the vehicle
system.
7. The system of claim 1, wherein the display screen of the
communication system 1s configured to match a display
shown on the display screen of the monitoring device,
wherein the display screen of the communication system and
the display screen of the monitoring device are configured to
display the same information in the same {first arrangement.
8. The system of claim 1, wherein the communication
system 1s configured to communicate information to the
monitoring device and receive information from the moni-
toring device.
9. The system of claim 1, wherein the communication
device 1s a mobile device.
10. The system of claim 1, wherein the communication
system 1s a stationary device configured to communicate
with the vehicle system while the vehicle system moves
along the route.
11. The system of claam 1, wherein an operator 1s con-
figured to wirelessly control one or more operations of the
monitoring device via the communication device.
12. The system of claim 1, wherein the communication
system 1s configured to automatically control one or more
operations of the monitoring device.
13. The system of claim 1, wherein the commumnication
system 1s configured to confirm an identification of the
monitoring device.
14. A system comprising:
an end-of-vehicle device configured to be coupled with an
exterior end of a first vehicle of a vehicle system, the
end-of-vehicle device comprising an output device
configured to display information in a first display
arrangement about one or more of the end-of-vehicle
device, the first vehicle, the vehicle system, or a route
along which the vehicle system moves; and
a communication system comprising one or more proces-
sors configured to wirelessly activate and communicate
with the end-of-vehicle device, wherein the communi-
cation system 1s configured to wirelessly receive inifor-
mation from the end-of-vehicle device, the communi-
cation system comprising an output device configured
to display at least some of the information from the
end-of-vehicle device 1n the same first display arrange-
ment as the output device of the end-of-vehicle device
such that the output device of the communication
system and the output device of the end-of-vehicle
device display at least some of the same information,

wherein the communication system 1s separate from and
disposed a distance away from the end-of-vehicle
device and the vehicle system.

15. The system of claim 14, wherein the commumnication
system 1s configured to wirelessly activate the end-of-
vehicle device responsive to the communication system
being within a threshold distance of the end-of-vehicle
device.

16. The system of claim 14, wherein the communication
system 1s configured to control the end-of-vehicle device to
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establish a wireless link between the end-of-vehicle device
and a control system disposed onboard another vehicle of
the vehicle system.

17. The system of claim 14, wherein the communication
system 1s configured to wirelessly activate the end-of- 5
vehicle device by controlling the end-of-vehicle device to
establish a communication link between the end-of-vehicle
device and a control system disposed onboard another
vehicle of the vehicle system.

18. A method comprising: 10

a communication device wirelessly activating and com-

municating with a monitoring device configured to be
disposed onboard a first vehicle of a vehicle system, the
monitoring device comprising a display configured to
display information about one or more of the monitor- 15
ing device, the first vehicle, the vehicle system, or a
route along which the vehicle system moves 1n a
display arrangement;

receiving the information from the monitoring device; and

displaying the information received from the monitoring 20

device 1n the same display arrangement as the moni-
toring device.

19. The method of claim 18, wherein wirelessly activating
the monitoring device includes controlling the monitoring,
device to establish a wireless link between the monitoring 25
device and a control system disposed onboard another
vehicle of the vehicle system.

20. The method of claim 18, further comprising wirelessly
controlling one or more operations of the monitoring device
via the communication device. 30
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